Abstract Asteroseismology allows for deriving precise values of surface gravity of stars. The accurate asteroseismic determinations now available for large number of stars in the Kepler fields can be used to check and calibrate surface gravities that are currently being obtained spectroscopically for a huge numbers of stars targeted by large-scale spectroscopic surveys, such as the on-going Large Sky Area Multi-Object Fiber Spectroscopic Telescope (LAMOST) Galactic survey. The LAMOST spectral surveys have obtained a large number of stellar spectra in the Kepler fields. Stellar atmospheric parameters of those stars have been determined with the LAMOST Stellar Parameter Pipeline at Peking University (LSP3), by template matching with the MILES empirical spectral library. In the current work, we compare surface gravities yielded by LSP3 with those of two asteroseismic samples -the largest sample from Huber et al. (2014) and the most accurate sample from Hekker et al. (2012 Hekker et al. ( , 2013 . We find that LSP3 surface gravities are in good agreement with asteroseismic values of Hekker et al. (2012 Hekker et al. ( , 2013 , with a dispersion of ∼0.2 dex. Except for a few cases, asteroseismic surface gravities of Huber et al. (2014) and LSP3 spectroscopic values agree for a wide range of surface gravities. However, some patterns of differences can be identified upon close inspection. Potential ways to further improve the LSP3 spectroscopic estimation of stellar atmospheric parameters in the near future are briefly discussed. The effects of effective temperature and metallicity on asteroseismic determinations of surface gravities for giant stars are also discussed.
INTRODUCTION
Stellar parameters are now being derived for a huge number of Galactic stars from low resolution spectra that have been collected by the Large Sky Area Multi-Object Fiber Spectroscopic Telescope (LAMOST; Cui et al. 2012 ) surveys Deng et al. 2012; Liu et al. 2014 ) and the Sloan Digital Sky Survey (SDSS; Yanny et al. 2009 ). With such data, the study of the formation and evolution of the Milky Way is entering a new era. Surface gravity (log g) is one of the basic stellar atmospheric parameters. It is used, for example, to estimate the ages and distances of individual stars in the Milky Way. Unfortunately, spectral analysis is generally less accurate in determining the surface gravity than in determining the effective temperature and metallicity. Different techniques and implementations often yield values with large systematic differences, of the order of 0.2 dex or more (Morel & Miglio 2012) . Due to the intimate coupling between the stellar atmospheric parameters, large uncertainties in surface gravities adversely affect the estimation of other parameters, including effective temperature, metallicity, and microturbulence velocity.
Accurate values of surface gravities can be obtained from asteroseismic data with either the direct or grid-based methods (Gai et al. 2011) , both are largely model independent. The quoted uncertainties of asteroseismic log g are often an order of magnitude lower than those from spectroscopic analyses, and can be as low as 0.03 dex (Morel & Miglio 2012) . The early asteroseismic space-based measurements began with the Wide Field Infrared Explorer satellite (WIRE; Buzasi et al. 2000) and the Microvariability and Oscillation of Stars (MOST; Walker et al. 2003) . Recent space missions such as the Convection, Rotation and planetary Transits satellite (CoRot; Baglin et al. 2006 ) and the NASA Kepler mission (Borucki et al. 2008 ) have provided significant improvements in both the quality and quantity of asteroseismic observations. The growing asteroseismic databases make a systematic comparison for a large sample of stars with both spectroscopic and asteroseismic log g determinations possible. The excellent accuracy and precision of asteroseismic log g values are of considerable interest for checking the accuracy and precision of spectroscopic log g estimates and for calibrating the spectroscopic data reduction pipelines, in particular those automated pipelines for large scale surveys (Mészáros et al. 2013) . The asteroseismic data from the Kepler satellite have been used as an independent test of log g values yielded with the APOGEE Stellar Parameters and Chemical Abundances Pipeline (ASPCAP; Mészáros et al. 2013) . In addition, the asteroseismic values of log g have also been adopted in spectroscopic analyses to narrow down the uncertainties of estimates of other stellar parameters (Batalha et al. 2011) .
LAMOST is a quasi-meridian reflecting Schmidt telescope with an effective aperture of about 4 meters and 4000 fibers that can be deployed in a 5
• diameter field of view (Wang et al. 1996; Su & Cui 2004; Cui et al. 2012) . LAMOST is therefore ideal to perform spectroscopic follow-up for targets of the Kepler mission. The LAMOST five-years Regular Surveys were initiated in September, 2012. Before that there was a two-years commissioning phase started in October, 2009, and one-year Pilot Survey (Luo et al. 2012) executed from October, 2011 to June, 2012. The LAMOST-Kepler project (De Cat et al. 2015) was initiated in 2010, with the aim of observing as many stars in the Kepler fields as possible in order to determine their stellar atmospheric parameters, as well as radial velocities. According to the Table 2 of De Cat et al. (2015) , a total of 38 plates were observed within the Kepler fields at the end of September 2014. Here we mainly use the data from the pilot survey and two years regular survey (from 2011 October until 2014 June). So the three plates (in 2011 May and June) obtained during the LAMOST test phase are not included here. Furthermore, six plates obtained in 2014 September are also not included in our analysis, because they are from the third year regular survey. We found that one plate in the pilot survey (in 2012 June 4th) and one plate in the second year regular survey (in 2013 October 25th) are not included in our analysis, which is due to the lack of corresponding data in these two plates for us. So finally, we mainly used 27 plates within the Kepler fields for our analysis. As mentioned by De Cat et al. (2015) , so far about 21.1% of the 199,718 objects that have been observed by Kepler has been observed by the LAMOST. Here the 27 LAMOST-Kepler plates we used covered about 17% of the objects that have been observed by the Kepler mission. In this paper, we have derived stellar atmospheric parameters of all stars in the 27 LAMOST-Kepler plates with the LAMOST Stellar Parameter Pipeline at Peking University (LSP3; Xiang et al. 2015) . We then present a study of the accuracy and precision of LSP3 estimates of log g by comparing the results with available asteroseismic results. We also investigate the impact of T eff and [Fe/H] estimates on asteroseismic determinations of log g.
THE LAMOST-Kepler ASTEROSEISMIC SAMPLE

The LAMOST-Kepler spectroscopic sample
The LAMOST-Kepler project (De Cat et al. 2015) initiated in 2010 has hitherto observed 38 spectroscopic plates until the end of September 2014. The data obtained before July 2014, including stellar parameters derived from the spectra with the default LAMOST Stellar Parameter Pipeline (LASP; Wu et al. 2014; Luo et al. 2015a) , have been released with LAMOST Data Release 2 (Luo et al. 2015b, in preparation) . We have used LSP3 (Xiang et al. 2015) to redetermine the stellar parameters for all spectra from the 27 LAMOST-Kepler plates which have been mentioned in the previous section. LSP3 is a pipeline developed for the LAMOST Spectroscopic Survey of the Galactic Anti-center (LSS-GAC; Liu et al. 2014; Yuan et al. 2015) , a major component of the LAMOST Galactic Surveys Deng et al. 2012) . It aims to survey a significant volume of the Galactic thin/thick discs and halo for a contiguous sky area centered on the Galactic anti-centre. LSP3 determines the stellar atmospheric parameters by template matching with the MILES empirical spectral library (Sánchez-Blázquez et al. 2006; Falcón-Barroso et al. 2011) , which contains long-slit spectra of a spectral resolution comparable to that of the LAMOST spectra. For F/G/K stars of spectral signal-to-noise ratios (SNRs) higher than 10, the typical uncertainties of LSP3 stellar atmospheric parameters are 150 K, 0.25 dex, 0.15 dex for T eff , log g and [Fe/H] respectively (Xiang et al. 2015) . With LSP3, we have derived atmospheric parameters for 62,567 LAMOST spectra of all stars in the 27 LAMOST-Kepler plates (other spectra without available atmospheric parameters are sky spectra, non-star spectra, or too bad quality spectra) . Amongst them, 54,813 spectra have spectral SNRs > 10. Only LSP3 parameters yielded by these latter spectra will be used for the comparison with asteroseismic surface gravities presented in the following sections. Brown et al. 2011) . Depending on the sources of parameters, they assigned 14 prioritization categories (see Tab. 1 and Fig. 1 in Huber et al. 2014) . Categories 1 and 3-6 contain stars with asteroseismic log g determinations obtained using direct or grid-based methods from different literatures, typically accurate to at least 0.03 dex. We note that Category 5 comprises stars with photometric T eff and KIC [Fe/H], and includes nearly 78% of the full asteroseismic log g sample. KIC metallicities are not accurate enough on a star-by-star basis (Brown et al. 2011; Dong et al. 2014; Huber et al. 2014) . Although values of T eff and [Fe/H] are obtained from different observational techniques and have different uncertainties, the asteroseismic log g sample consisting of stars of Categories 1 and 3-6 from the compilation of Huber et al. (2014) is the largest one available in the literature. This sample is designated as "Huber" sample hereafter. By cross-matching this "Huber" sample with the LAMOST-Kepler spectroscopic sample, we obtain 3,888 unique stars with LSP3 stellar atmospheric parameter determinations (For the objects that have been observed more than once, we only used the atmospheric parameters of the LAMOST spectrum which has the highest SNR). Amongst them, 3,685 stars have LAMOST spectral SNRs higher than 10. Fig. 1 shows LSP3 log g values as a function of T eff for those targets. Categories 1 and 3 of Huber et al. (2014) include stars that have their values of T eff determined with high resolution (R 20,000) spectroscopy, with typical uncertainties of 2%. Thus asteroseismic estimates of log g for stars of those two categories are very reliable. Therefore, we have defined another sample (hereafter, "Huber C1C3" sample) consisting of stars of Categories 1 and 3, for comparison with the spectroscopic sample. This sample contains 265 stars, 92 of them have been observed with the LAMOST and have spectral SNRs > 10. Note that the metallicities of those 92 stars are also determined with high resolution spectroscopy. Thus the "Huber C1C3" sample represents a gold sub-sample of the "Huber" sample for checking the LSP3 log g determinations.
The Kepler asteroseismic samples
Another asteroseismic sample we use in the current work is the "gold sample" from Hekker et al. (2012 Hekker et al. ( , 2013 , hereafter "Hekker gold" sample). The sample contains 707 stars that have been observed with the Kepler satellite nearly continuously for 600 days (Kepler runs Q0-Q7). The asteroseismic log g values of those stars are computed by grid-based modeling with the BASTI stellar evolution mod- 
Tab. 1
The three asteroseismic log g samples with LSP3 atmospheric parameters adopted in the analyses of the current paper.
Name N T eff sources [Fe/H] sources log g range Method of log g estimation "Huber" 3,685 SPE/PHO SPE/PHO/KIC 0 ∼ 4.5 dex Scaling relation/grid-based modeling "Huber C1C3" 92 SPE SPE 1 ∼ 4.5 dex Scaling relation/grid-based modeling "Hekker gold" 375 PHO KIC 1.5 ∼ 3.5 dex Grid-based modeling Notes: N denotes the number of stars in the sample with stellar atmospheric parameters available from the LSP3 and LAMOST spectral SNRs > 10 that we use in the analyses of the current paper. SPE = Spectroscopy, PHO = Photometry and KIC = Kepler Input Catalog. els (Cassisi et al. 2006) , based on the global oscillation parameters ν max (the frequency of maximum oscillation power) and ∆ν (the large frequency spacing between modes of the same degree and consecutive orders), obtained with the OCT method (Hekker et al. 2010 ) and the specific OCT solar reference values obtained from the VIRGO data, as described in Hekker et al. (2012 Hekker et al. ( , 2013 . The values of T eff they used when computing the asteroseismic log g are those inferred from the SDSS optical photometry and calibrated with the infrared flux method (Pinsonneault et al. 2012) . The values of metallicity [Fe/H] they used are from the KIC (Brown et al. 2011 ) and have uncertainties of 0.5 dex. There are 456 stars in the "Hekker gold" sample observed with LAMOST, 378 of them have spectral SNRs > 10 and stellar atmospheric parameters determined with the LSP3 (see Fig. 2 ). The LAMOST spectra of the three outliers (log g values larger than 3.5 dex) in Fig. 2 have very bad quality, so the corresponding stellar atmospheric parameters determined by LSP3 are not reliable. Thus we exclude these three stars and finally use 375 stars in our following analysis. Fig. 3 shows the distributions of asteroseismic surface gravities and uncertainties of the 707 stars in the "Hekker gold" sample and of the 375 stars that also have stellar atmospheric parameters determined with the LSP3. Uncertainties of the asteroseismic surface gravities in "Hekker gold" sample are very small, peaking at less than 0.01 dex (see right panel of Fig . 4 The top panel compares asteroseismic surface gravities from the "Hekker gold" sample with those determined with the LSP3. The lower three panels show the differences of asteroseismic and LSP3 values as a function of LSP3 surface gravity, effective temperature, and metallicity, respectively. The insert in the top panel shows a histogram of the differences, log gLSP3 − log g Hekker , along with a Gaussian fit (red curve).
COMPARISON OF LSPAND ASTEROSEISMIC SURFACE GRAVITIES
In this section we compare log g values determined with the LSP3 with those from the three asteroseismic samples described in the previous Section -the "Hekker gold", "Huber C1C3" and the "Huber" samples (see Tab. 1 for a summary of these samples). Fig . 5 Comparison of LSP3 stellar atmospheric parameters with those from the "Huber C1C3" sample. The lower panels of the three plots show the differences for three parameters as a function of LSP3 values. The black dot denotes an outlier with a log g difference larger than 1 dex.
Comparison of LSP3 surface gravities with those from the "Hekker gold" sample
There are 375 LAMOST targets in common with the "Hekker gold" sample that have LAMOST spectral SNRs better than 10 and stellar atmospheric parameters determined with the LSP3. In Fig. 4 , we compare the LSP3 and asteroseismic surface gravities for those stars. The insert in the top panel of Fig. 4 shows a histogram distribution of the differences, log g LSP3 − log g Hekker , along with a Gaussian fit to the differences. The fit has a mean µ = −0.06 dex and a dispersion σ = 0.21 dex hence showing good agreement between the log g values of the two samples. As describe earlier, and also evident from Fig. 3 , the "Hekker gold" sample contains mainly giant stars of surface gravities in the range of ∼ 1.5 -3.5 dex. Thus one can conclude that for giants of 1.5 < log g < 3.5 dex, the LSP3 performs well and yields surface gravities in good agreement with asteroseismic determinations. However, in the lower three panels in Fig. 4 , one can see that there are some small patterns in the differences.
Comparison of LSP3 surface gravities with those from the "Huber C1C3" sample
Unlike the "Hekker gold" sample that contains only giants with asteroseismic surface gravities in the range of ∼ 1.5 -3.5 dex, the "Huber" sample includes stars with a much wider range of surface gravities, from ∼ 0 to 5 dex. The surface gravities in the "Huber C1C3" sample are those of the highest accuracies from the "Huber" sample. Here we perform a comparison between the LSP3 estimates of log g and those from the "Huber C1C3" sample. In Fig. 5 , we show a comparison of the LSP3 stellar atmospheric parameters with those from the "Huber C1C3" sample for 92 common stars. The black dot is an outlier with a log g difference larger than 1 dex. We have checked the LAMOST spectrum of this star, and found it of very low quality. Thus the LSP3 atmospheric parameters of this target could be unreliable. If one excludes this target, the remaining 91 points have log g differences (log g LSP3 − log g HuberC1C3 ) with a mean value 0.03 dex and a standard deviation of 0.24 dex, thus the agreement between the LSP3 log g values and those from the "Huber C1C3" sample also seems to be good. Furthermore, from the left and middle panels of 
Comparison of LSP3 surface gravities with those from the "Huber" sample
The "Huber" sample includes stars of a much wider range of surface gravities and many more stars than the "Hekker gold" sample, although its log g values may be not as accurate as those from the "Huber The top panel compares asteroseismic surface gravities from the "Huber" sample with those determined with LSP3. The lower three panels show the differences of asteroseismic and LSP3 values as a function of LSP3 surface gravity, effective temperature, and metallicity, respectively. The insert in the top panel shows a histogram of the differences, along with a Gaussian fit (red curve).
C1C3" and "Hekker gold" samples. One should also note that the stellar atmospheric parameters in the "Huber" sample are collected from different studies, in particular the effective temperatures and metallicities have been determined with a variety of techniques with different uncertainties. Fig. 6 shows a comparison of LSP3 surface gravities and those asteroseismic values from the "Huber" sample for 3,685 stars. Except for some obvious outliers, there is rough agreement. The differences have a mean and the standard deviation of −0.03 dex and 0.27 dex, respectively. It is also evident that some patterns exist in differences, especially in the differences of log g as a function of LSP3 T eff and log g. The correlation between the log g difference with T eff and log gsuggests that the LSP3 surface gravities need to be improved further.
THE IMPACTS OF EFFECTIVE TEMPERATURE AND METALLICITY ON ASTEROSEISMIC SURFACE GRAVITY DETERMINATIONS
In this Section we discuss the impact of effective temperature and metallicity on asteroseismic surface gravity determinations. Firstly, we examine the impact of T eff on asteroseismic log g by recomputing the asteroseismic log g values determined with the direct method using LSP3 T eff for the stars in the "Huber" and "Huber C1C3" samples. Then we investigate the impact of both T eff and [Fe/H] on asteroseismic log g estimates determined with the grid-based method by recalculating the asteroseismic log g values using LSP3 T eff and [Fe/H] for giant stars in the "Hekker gold" sample.
Impact of effective temperature on asteroseismic surface gravity
To investigate the effect of effective temperature on asteroseismic log g determinations, we use LSP3 estimates of T eff combined with ν max values provided by Huber et al. (2014) to recalculate asteroseismic log g values for stars in the "Huber" and "Huber C1C3" samples following the direct method (Brown et al. 1991; Kjeldsen & Bedding 1995) ,
where we have adopted ν max, ⊙ = 3090 µHz as the solar reference value (Huber et al. 2011 ). We assume a fractional uncertainty of 4% for ν max , a typical value for the sample stars. As noted earlier, there are 3,685 stars with LAMOST spectral SNRs > 10 in the "Huber" sample, of which 3,628 stars have ν max values available from the literature. Fig. 7 compares the log g values from the "Huber" sample with the newly computed values using the LSP3 values of T eff for the 3,628 stars. Red circles in the diagram represent (50) stars from the "Huber C1C3" sample for which ν max values are available. We note that, the newly derived log g values do not differ significantly from the original values listed in Huber et al. (2014) , except that the newly computed values are systematically 0.015 dex (while for the "Huber C1C3" sample, 0.013 dex) lower than the original estimates.
To check the precision of the original log g values given in Huber et al. (2014) , as well as the newly computed values using the LSP3 estimates of T eff , we compare them to the asteroseismic values from the "Hekker gold" sample for common objects. Stars of both "Huber" and "Hekker gold" samples are observed with the Kepler mission. Tab. 4 of Huber et al. (2014) includes all the 707 stars in the "Hekker gold" sample, of which 703 are marked for their log g values being determined from the asteroseismic method. The top panel of Fig. 8 compares log g values from Tab. 4 of Huber et al. (2014) and those from Hekker et al. (2012 Hekker et al. ( , 2013 . Red and black dots represent stars with asteroseismic and non-asteroseismic log g determinations from Huber et al. (2014) , respectively. The log g values of the four black dots (KIC ID: 8041612, 8936409, 9344639, 10463137) in Fig. 8 are from KIC (Brown et al. 2011) . Amongst them, three (KIC ID: 8936409, 9344639, 10463137) have KIC log g values ∼ 0.2 -0.5 dex lower than the asteroseismic log g determinations from Hekker et al. (2012 Hekker et al. ( , 2013 . Thus the KIC values of log g of those stars should be taken with caution. Fig. 8 shows that, for the stars with asteroseismic log g determinations, the agreement between the two samples is very good. The mean and standard deviation of the difference amount to only −0.007 dex and 0.011 dex, respectively. This apparent agreement may be simply due to the fact that for most of the stars (656), both samples use the same T eff values (Pinsonneault et al. 2012 ) and KIC [Fe/H] values (Brown et al. 2011 ) when computing the asteroseismic log g values. The blue circles in Fig. 8 shows the 47 stars for which the two samples do not use the same T eff and [Fe/H] values to determine asteroseismic log g. And most of these 47 stars have large log g difference between the two samples. Amongst the 703 stars with asteroseismic log g values available from both the "Huber" and "Hekker gold" samples, 374 have T eff values available from the LSP3. The left panel of Fig. 9 compares the log g values of those 374 stars recomputed using the LSP3 values of T eff and "Huber" ν max using the scaling relation with the original determinations of Hekker et al. (2012 Hekker et al. ( , 2013 . The right panel of Fig. 9 makes the same comparison except that now the comparison is between the original values from Huber et al. (2014) and Hekker et al. (2012 Hekker et al. ( , 2013 . Fig. 9 shows that, log g values recomputed using LSP3 T eff (i.e. log g SR Huber ) are 0.008 dex systematically lower than the original determinations of Hekker et al. (2012 Hekker et al. ( , 2013 , whereas the original values of Huber et al. (2014) are systematically 0.007 dex higher than those original ones from Hekker et al. (2012 Hekker et al. ( , 2013 . The differences between log g Huber and log g Hekker are smaller than the differences between log g SR Huber and log g Hekker . This is because for 96% of the 374 stars, the "Huber" and "Hekker gold" samples use the same T eff values (Pinsonneault et al. 2012 ) and KIC [Fe/H] values (Brown et al. 2011 ) when deriving the asteroseismic log g estimates, as noted earlier.
All of these comparisons imply that effective temperature does have an effect on the asteroseismic log g determinations, and the LSP3 T eff values are accurate enough for computing the asteroseismic log g.
Effects of effective temperature and metallicity on asteroseismic gravities
In order to examine the effects of T eff and [Fe/H] on asteroseismic log g determinations for giant stars, we have repeated the asteroseismic log g computation for stars in the "Hekker gold" sample following the grid-based modeling method mentioned before. The values of T eff and [Fe/H] adopted in the computation include values of T eff inferred from the SDSS photometry and calibrated with the infrared flux method (Pinsonneault et al. 2012, hereafter SDSS photometric T eff (2014) with those from Hekker et al. (2012 Hekker et al. ( , 2013 . The lower panel plots the differences as a function of value from Hekker et al. (2012 Hekker et al. ( , 2013 . Red (703) and black dots (4) represent stars with asteroseismic and non-asteroseismic determinations of log g in Huber et al. (2014) , respectively. The blue circles show the 47 stars for which the two samples do not use the same T eff and [Fe/H] values to determine asteroseismic log g. The bottom-right inserted diagram shows a histogram distribution of the differences for red dots, with the red curve representing a Gaussian fit to the distribution ; while the top-left inserted diagram shows the one for the blue circles. Fig. 10 shows the comparison of the asteroseismic log g recalculated using different combinations of estimates of T eff and [Fe/H]. In Fig. 10 , log g HH represents the log g values computed using SDSS photometric T eff and KIC [Fe/H]; log g HL represents the log g values recomputed using SDSS photometric T eff and LSP3 [Fe/H]; log g LL represents the log g values recomputed using LSP3 T eff and LSP3 [Fe/H] . The top panels of Fig. 10 shows that values recomputed using the SDSS photometric T eff and LSP3 [Fe/H], log g HL , are about 0.002 dex lower than log g HH , values obtained using SDSS photometric T eff combined with the KIC [Fe/H] . This implies that differences in [Fe/H] estimation can lead to differences of about 0.002 dex in asteroseismic log g estimates for giant stars. Whereas from the bottom panels of Fig. 10 , we can find that differences in T eff estimation can lead to differences of about 0.006 dex in asteroseismic log g determinations (log g LL − log g HL ) for giant stars. Combined together (see the middle panels of Fig. 10 ), differences in both T eff and [Fe/H] estimation can lead to asteroseismic log g estimation differences (log g LL − log g HH ) of about 0.01 dex for giant stars. Thus for giant stars with accurate asteroseismic measurements, the uncertainties in T eff estimation can lead to much larger uncertainties in asteroseismic determinations of log g using the grid-based modeling method than the uncertainties in [Fe/H] estimation, by as much as a factor of 3. For different combinations of estimates of T eff and [Fe/H] as investigated here, the resultant estimates of the asteroseismic log g can differ by up to ∼ 0.01 dex for giant stars.
From sample stars that have both accurate asteroseismic measurements as well as good LAMOST spectra, it will be possible to build an empirical spectral template library with the atmospheric parameters of the template stars accurately determined by iterating T eff and [Fe/H] deduced from the LAMOST spectra with the LSP3, and log g estimated from the asteroseismic measurements. This empirical spec- (2014) and Hekker et al. (2012 Hekker et al. ( , 2013 . The lower plots of the two panels show the differences as a function of original value from Hekker et al. (2012 Hekker et al. ( , 2013 . The inserted diagrams show histograms of the differences along with Gaussian fits to the distributions. tral template library can then be used to improve the atmospheric parameter determinations for many more stars targeted by the LAMOST but having no asteroseismic measurements. We will however leave this to a future study.
SUMMARY
The LAMOST-Kepler project has obtained a rich sample of optical spectra for targets in the Kepler field. We have applied the LSP3 pipeline to those spectra and derive stellar atmospheric parameters. The LSP3 surface gravities are compared to the Kepler asteroseismic values, including those from the most accurate "Hekker gold" sample and those from the most complete "Huber" sample. We have verified that the LSP3 spectroscopic and the "Hekker gold" asteroseismic surface gravity estimates are in good agreement, suggesting that LSP3 performs well for giant stars of surface gravities in the range of ∼ 1.5 -3.5 dex. Some weak patterns have however been identified by comparing the LSP3 surface gravities with those from the "Hekker gold" sample. The LSP3 surface gravities and those from the "Huber C1C3" sample are also in good agreement. When comparing to the "Huber" sample which cover a much wider range of surface gravities, we find a rough agreement between the spectroscopic and asteroseismic surface gravities, but also see clear patterns of systematic differences.
We also investigate the impact of effective temperature and metallicity on asteroseismic surface gravity determinations for giant stars. We propose that by combining spectroscopic observations and asteroseismic measurements of stars in the LAMOST-Kepler fields, it should be possible to build an empirical spectral template library with accurate atmospheric parameters. The library can then be used to further improve atmospheric parameter determinations with the LSP3 for many more stars targeted by the LAMOST but without asteroseismic measurements.
